Evaluation of multiple in vitro systems for assessment of CYP3A4 induction in drug discovery: human hepatocytes, pregnane X receptor reporter gene, and Fa2N-4 and HepaRG cells.
Prototypic CYP3A4 inducers were tested in a pregnane X receptor (PXR) reporter gene assay, Fa2N-4 cells, HepaRG cells, and primary human hepatocytes, along with negative controls, using CYP3A4 mRNA and activity endpoints, where appropriate. Over half of the compounds tested (14 of 24) were identified as time-dependent inhibitors of CYP3A4 and high mRNA/activity ratios (>10) were consistent with CYP3A4 time-dependent inhibition for compounds such as troleandomycin, ritonavir, and verapamil. Induction response was compared between two human donors; there was an excellent correlation in the EC(50) estimates (r(2) = 0.89, p < 0.001), and a weak but statistically significant correlation was noted for maximum observed induction at an optimum concentration (E(max)) (r(2) = 0.38, p = 0.001). E(max) and EC(50) estimates determined from the PXR reporter gene assay and Fa2N-4 and HepaRG cells were compared with those from hepatocytes. Overall, EC(50) values generated using hepatocytes agreed with those generated in the PXR reporter gene assay (r(2) = 0.85, p < 0.001) and Fa2N-4 (r(2) = 0.65, p < 0.001) and HepaRG (r(2) = 0.99, p < 0.001) cells. However, E(max) values generated in hepatocytes were only significantly correlated to those determined in Fa2N-4 (r(2) = 0.33, p = 0.005) and HepaRG cells (r(2) = 0.79, p < 0.001). "Gold standard" cytochrome P450 induction data can be generated using primary human hepatocytes, but a restricted, erratic supply and interdonor variability somewhat restrict routine application within a drug discovery setting. HepaRG cells are a valuable recent addition to the armory of in vitro tools for assessing CYP3A4 induction and seem to be an excellent surrogate of primary cells.